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There are a number of influences that can have a significant impact on glycemia but have sufficiently low incidence rates to be ignored by most attempts to model the glucose excursions of individuals with diabetes. This research aims to determine how much data is required to model specific parameters that capture these confounding effects.
Method:
A type 1 diabetic patient model was used to simulated glucose for a year and included weekly instances of exercise and monthly instances of high emotional stress. The data was sampled at a rate of 6 samples per day and mimicked finger-prink error. Identified values for insulin sensitivity, and the magnitude of glycemic effect of exercise and stress were measured in increasing ranges of data in a Monte Carlo analysis.
Result:
As the range of data increased, the identified model parameters became more accurate to the parent model values. Since insulin sensitivity had a consistent effect on glycemia it achieved a coefficient of variation (CV)<10% prior to 7 days of data. The ‘confounding’ effects of stress and exercise had CVs within 10% after approximately 100, and 150 days, respectively.
Conclusion:
This research has shown the length of diary data required to quantify patient specific effect sizes for some confounding glycemic effects in diabetes. However, this in silico analysis must be repeated in heterogeneous cohort of diabetes to capture the inter-patient effect-size variability.


